G am m a-Irradiation, Insulin, Aqueous Solution, R adiation Aggregates During the irradiation of aqueous solution of insulin (pH 1.8) the decrease o f original insulin molecules and the formation of radiation aggregates o f insulin was studied in dependence on the concentration of irradiation solution, on the doses and conditions o f irradiation (oxygenated and oxygen-free atmosphere, the presence of ?-butanol, addition o f [14C] amino acids). From the results obtained and results published earlier it may be assumed that in irradiated solution on insulin new covalent bonds between insulin molecules are formed at tyrosyl, phenylalanyl and cystyl radi cals; these radicals are formed by the action of both direct and indirect effect (at present pH 1.8 mainly of H atoms). The irradiated and the non-irradiated solutions were separated chromatographically on a Sephadex G 75 colum n 76 cm high and 1.6 cm diameter with
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The am ino acid com position in insulin aggregates after their acid hydrolysis was determined with an amino acid analyzer (Developm ental Workshops o f the Czechoslovak A cadem y o f Sciences, Prague). The estimation o f the biological activity o f these products, tested on rabbits, was described in a sepa rate paper by K opoldovä and N obilis [9] .
The radioactivity o f the effluents was measured using a liquid scintillation spectrometer (Isocap 300). [11] . According to these results it was assumed that both the direct and indirect radiation effect plays a role in radiolysis o f aqueous solutions o f som e pro teins and peptides. In the X-radiolysis o f 3.6 x 10~4 m aqueous solution o f insulin the direct effect plays the prevailing role (Gi -2. 12) whereas the role o f indi rect effect is minor (Gj -0.45) [7] .
Results and Discussion

Decrease o f insulin-monomer in dependence on the concentration and the dose o f irradiation; form ation o f radiation aggregates
Simultaneously with the decrease o f insulinmonomer content the increase o f insulin aggregates From the results o f bioassays [9] it follow ed that the biological activity o f radiation aggregates o f insulin formed after irradiation with 180krads is about 38% lower than the activity o f the same amount o f non-irradiated insulin preparation, treat ed in the same manner. It seem s that the decrease of the biological activity o f radiation aggregates o f insulin is mainly due to a radiation damage to the -S-S-groups (36%), and to a negligible extent also to the damage to som e further am ino acids. Table III In oxygen-lim ited atmosphere (solutions o f insulin were bubbled through with air before irradiation) som e radiation aggregates were formed, but to a lim ited extent; the fractions with lower molecular weights predominated.
The influence o f the atmosphere and the presence o f OH radical scavenger on the form ation o f radiation aggregates o f insulin
In oxygen-free solutions the amount o f highmolecular weight aggregates increased. In these cases their content attained almost 40% of the initial weight o f insulin.
As evident from Table III, 
Medium
Fraction 40 -59 ml Fraction Fraction Fraction max 47 ml max 52 ml 60 -75 ml 76 -85 ml 8 6 -9 5 ml max 67 ml max 82 ml max 90 ml 
